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1
DISHWASHING MACHINE

This application claims the benefit of Korean Patent Appli-
cation Nos. 10-2012-0103852, filed on Sep. 19, 2012,
10-2012-0106357, filed on Sep. 25, 2012 and 10-2012-
0106358 filed on Sep. 25, 2012, which are hereby incorpo-
rated by reference as if fully set forth herein.

FIELD

The present disclosure relates to a dishwashing machine.

BACKGROUND

Generally, a dishwashing machine is a machine that
includes a washing space that receives objects to be washed.
The dishwashing machine supplies wash water to the objects
to remove residue from the objects and, thus, clean the objects
(and to even dry the objects according to circumstances).

FIG. 1 illustrates an example structure of a conventional
dishwashing machine. The conventional dishwashing
machine includes a cabinet 200 having a tub 210 to provide a
washing space, an upper rack 220 and a lower rack 230
provided in the tub 210 to receive objects to be washed, a
sump 240 disposed at the lower side of the tub 210 to store
wash water, a lower arm 260 to spray wash water to the lower
rack 230, an upper arm 250 to spray wash water to the upper
rack 220, a pump P to supply the wash water stored in the
sump 240 to the lower arm 260 through a first channel P1, and
a second channel P2 diverging from the first channel P1 (or
directly connected to the pump P) to supply wash water to the
upper arm 250.

Wash water is supplied to the sump 240 through a water
supply channel 241. The wash water is drained from the sump
240 through a drainage channel 243. Wash water introduced
into the first channel P1 is supplied to the second channel P2
through a valve V. The second channel P2 supplies the wash
water to the upper arm 250.

In the conventional dishwashing machine with the above-
stated construction, the upper arm 250 is disposed between
the upper rack 220 and the lower rack 230 to wash objects
received in the upper rack 220. For this reason, the conven-
tional dishwashing machine provides a space, in which the
upper arm 250 is disposed between the upper rack 220 and the
lower rack 230.

In addition, the second channel P2 to supply wash water to
the upper arm 250 is disposed at the inner circumference of
the tub 210. As a result, the length and shape of the racks 220
and 230 are restricted by the position of the second channel
P2.

SUMMARY

In one aspect, a dishwashing machine includes a tub con-
figured to define a washing space and an upper rack and a
lower rack disposed in the tub and configured to receive
objects to be washed. The dishwashing machine also includes
a lower arm disposed at a lower side of the lower rack and
configured to spray wash water to the lower rack, arack fixing
unit provided at the lower rack, and a tower nozzle fixed to the
rack fixing unit and configured to spray wash water to the
upper rack. The dishwashing machine further includes a
tower connection unit provided in the lower arm with at least
a portion configured to move from the lower arm. The tower
connection unit connects to the tower nozzle to supply wash
water to the tower nozzle based on the tower connection unit
being moved from the lower arm and the rack fixing unit
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includes a guide to guide movement of the tower connection
unit from the lower arm to the tower nozzle.

Implementations may include one or more ofthe following
features. For example, the rack fixing unit may include a rack
fixing body removably fixed to the lower rack and a remov-
able pipe coupling unit provided in the fixing body through
hole. In this example, the rack fixing body may have a fixing
body through hole that communicates with the tower nozzle
and the removable pipe coupling unit may have a removable
pipe receiving hole through which an outer circumference of
the tower connection unit is inserted.

In some implementations, the guide may include a first
inclined surface provided at the fixing body through hole such
that the first inclined surface is inclined to the removable pipe
receiving hole. In these implementations, the guide may
include a second inclined surface provided at the removable
pipe coupling unit such that the second inclined surface is
connected to the first inclined surface. The second inclined
surface may be inclined to the removable pipe receiving hole.

In some examples, the rack fixing unit may include a rack
fixing body removably fixed to the lower rack. The rack fixing
body may have a fixing body through hole that communicates
with the tower nozzle. In these examples, the rack fixing unit
may include a removable pipe coupling unit movably pro-
vided in the fixing body through hole to facilitate connection
between the tower connection unit and the tower nozzle even
when a center of the tower connection unit is not aligned with
a center of the tower nozzle. Further, in these examples, the
rack fixing body may include a flange location groove con-
cavely bent toward the fixing body through hole and the
removable pipe coupling unit may include a coupling unit
body inserted through the fixing body through hole, a remov-
able pipe receiving hole, through which an outer circumfer-
ence of the tower connection unit is inserted, and a coupling
unit flange provided at an outer circumference of'the coupling
unit body such that the coupling unit flange is supported in the
flange location groove.

In addition, the coupling unit body may have a diameter
less than a diameter of the fixing body through hole and the
coupling unit flange may have a diameter greater than the
diameter of the fixing body through hole and less than a
diameter of the flange location groove. Also, the guide may
include an inclined surface provided at the coupling unit body
such that the inclined surface is inclined to the removable pipe
receiving hole. Further, the removable pipe coupling unit may
include a sealing unit provided in the removable pipe receiv-
ing hole such that the sealing unit contacts the outer circum-
ference of the tower connection unit.

In some implementations, the sealing unit may be formed
of an elastic material. In these implementations, the sealing
unit may include a sealing unit through hole in which the
outer circumference of the tower connection unit is received
and a plurality of protrusions provided at the sealing unit
through hole such that the protrusions are arranged at prede-
termined intervals.

In some examples, the dishwashing machine may include a
water supply pump configured to supply wash water. In these
examples, the portion of the tower connection unit may be
configured to move from the lower arm and connect to the
tower nozzle based on water pressure on the portion of the
tower connection unit caused by operation of the water supply
pump. Further, in these examples, the portion of the tower
connection unit may be configured to disconnect from the
tower nozzle and move to the lower arm based on a reduction
in water pressure on the portion of the tower connection unit
caused by discontinuing operation of the water supply pump.
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In addition, the tower connection unit may be configured to
alternate between connecting water supply to the tower
nozzle and connecting water supply to the lower arm each
time the portion of the tower connection unit moves from the
lower arm. The portion of the tower connection unit may be
configured to rotate each time the portion of the tower con-
nection unit moves from the lower arm and connects to the
tower nozzle and each time the portion of the tower connec-
tion unit disconnects from the tower nozzle and moves to the
lower arm. The portion of the tower connection unit further
may be configured to, at a first angle of rotation, connect
water supply to the tower nozzle and block water supply to the
lower arm and, at a second angle of rotation that is different
than the first angle of rotation, connect water supply to the
lower arm and block water supply to the tower nozzle.

In another aspect, a dishwashing machine includes a tub
configured to define a washing space and an upper rack and a
lower rack disposed in the tub and configured to receive
objects to be washed. The dishwashing machine also includes
a lower arm that includes a lower arm chamber, into which
wash water is introduced, a removable pipe chamber commu-
nicating with the lower arm chamber via a chamber commu-
nication hole, and an arm channel communicating with the
lower arm chamber via an arm channel communication hole.
The arm channel is configured to spray wash water to the
lower rack. The dishwashing machine further includes a rack
fixing unit provided at the lower rack, a tower nozzle fixed to
the rack fixing unit and configured to spray wash water to the
upper rack, and a tower connection unit provided in the
removable pipe chamber. The tower connection unit is moved
from the removable pipe chamber and connected to the tower
nozzle based on wash water being introduced into the remov-
able pipe chamber and the rack fixing unit includes a guide
configured to guide movement of the tower connection unit
from the removable pipe chamber to the tower nozzle.

Implementations may include one or more of the following
features. For example, the dishwashing machine may include
a water supply pump configured to supply wash water to the
lower arm chamber and a channel change unit provided in the
lower arm chamber and configured to alternately open the
chamber communication hole and the arm channel commu-
nication hole depending upon water pressure in the lower arm
chamber controlled by the water supply pump. In this
example, the channel change unit may include a change unit
body configured to reciprocate and rotate in the lower arm
chamber depending upon the water pressure in the lower arm
chamber. The change unit body may have a chamber opening
hole configured to open the chamber communication hole
depending upon a rotational angle of the change unit body and
an arm channel opening hole configured to open the arm
channel communication hole depending upon the rotational
angle of the change unit body.

In some implementations, the lower arm chamber may
include an introduction hole, through which wash water is
introduced, a lower gear engagement unit provided to sur-
round the introduction hole, and an upper gear engagement
unit provided at an upper side of the lower arm chamber. In
these implementations, the channel change unit may include
an upper gear provided at a top of the change unit body such
that the upper gear is engaged with the upper gear engage-
ment unit and rotates the change unit body such that, based on
the upper gear being coupled to the upper gear engagement
unit, the chamber opening hole opens the chamber commu-
nication hole or the arm channel opening hole opens the arm
channel communication hole. Further, in these implementa-
tions, the channel change unit may include a lower gear
provided at a bottom of the change unit body such that the
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lower gear is engaged with the lower gear engagement unit
and rotates the change unit body such that, based on the lower
gear being coupled to the lower gear engagement unit, the
chamber opening hole opens the chamber communication
hole or the arm channel opening hole opens the arm channel
communication hole. The upper gear and the lower gear may
be configured to alternately rotate the change unit body such
that the chamber opening hole opens the chamber communi-
cation hole a first instance in which the upper gear is coupled
to the upper gear engagement unit and the arm channel open-
ing hole opens the arm channel communication hole a second
instance in which the upper gear is coupled to the upper gear
engagement unit, the second instance immediately following
the first instance.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing an example structure of a con-
ventional dishwashing machine;

FIG. 2 is a view showing an example structure of an
example dishwashing machine;

FIG. 3 is a view showing an example coupling structure of
an example tower nozzle and an example lower rack of the
example dishwashing machine;

FIG. 4 is an exploded perspective view showing the
example tower nozzle, an example rack fixing unit, an
example tower connection unit, and an example lower arm of
the example dishwashing machine;

FIG. 5 is a view showing an example coupling structure of
the example tower nozzle, the example rack fixing unit, the
example tower connection unit, and the example lower arm;

FIG. 6 is an exploded perspective view of the example
lower arm;

FIG. 7 is a perspective view showing an example channel
change unit of the example dishwashing machine;

FIGS. 8A-8D are views showing motion of the example
channel change unit of the example dishwashing machine;
and

FIGS. 9 and 10 are views showing examples of the rack
fixing unit of the dishwashing machine.

DETAILED DESCRIPTION

FIG. 2 illustrates an example structure of an example dish-
washing machine 100. The dishwashing machine 100
includes a cabinet 1 forming the external appearance of the
dishwashing machine, a tub 11 disposed in the cabinet 1 to
provide a washing space, a sump 13 disposed at the lower side
of'the tub 11 to store wash water, a sump cover 15 disposed at
the upper side of the sump 13 to isolate the tub 11 and the
sump 13 from each other, and a door 16 provided at the
cabinet 1 to open and close the washing space.

The sump 13 is connected to a sump water supply channel
131 to supply wash water. In addition, the sump 13 is con-
nected to a sump drainage channel 133 to drain wash water
from the sump 13. The sump cover 15 is provided with col-
lection holes 151 to collect wash water sprayed into the wash-
ing space through spray nozzles 6 and 7 or a top nozzle 8,
which will be described below, into the sump 13.

In the tub 11, a rack is provided to receive objects, such as
dishes, to be washed. The rack may include a first rack 191
and a second rack 193 disposed at the lower side of the first
rack 191. Hereinafter, the first rack 191 will be referred to as
an upper rack and the second rack 193 will be referred to as a
lower rack for the sake of convenience.

The upper rack 191 and the lower rack 193 may be with-
drawn from the tub 11 when the washing space is opened by
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the door 16. To this end, rails 111 extending from the rear of
the tub 11 to the door 16 may be provided in the washing
space. In addition, the upper rack 191 and the lower rack 193
may be provided with wheels 1911 and 1931, by which the
upper rack 191 and the lower rack 193 are supported on the
rails 111.

Meanwhile, the dishwashing machine 100 may further
include a lower arm 6 provided in the tub 11 to wash objects
received in the lower rack 193 and an upper arm 7 provided in
the tub 11 to wash objects received in the upper rack 191.

In addition, the dishwashing machine 100 may further
include a top nozzle 8 disposed at the top 113 of the tub 11 to
spray wash water.

The lower arm 6 is rotatably fixed in the tub by an arm
holder 17 fixed to the sump cover 15 to receive wash water
stored in the sump 13 through a water supply pump 18 and a
water supply channel.

The water supply channel may include a first channel 21
connected between the water supply pump 18 and the arm
holder 17 and a second channel 23 connected between the arm
holder 17 and the top nozzle 8. In this case, the upper arm 7
may be connected to the second channel 23 via a second
channel connection pipe 71.

Consequently, wash water discharged from the sump 13
through the water supply pump 18 is supplied to the arm
holder 17 through the first channel 21. Some of the wash
water supplied to the arm holder 17 is supplied to the lower
arm 6 communicating with the arm holder 17 and the remain-
der of the wash water flows along the second channel 23.

In this regard, some of the wash water introduced into the
second channel 23 is supplied to the upper arm 7 through the
second channel connection pipe 71 and the remainder of the
wash water flows to the top nozzle 8.

The upper arm 7 is disposed at the upper side of the upper
rack 191. The upper arm 7 may be rotatably coupled to the
second channel connection pipe 71 such that, when wash
water is sprayed, the upper arm 7 can be rotated by repulsive
force of the wash water.

The top nozzle 8 is provided at a position (the top 113 of the
tub 11) higher than the upper arm 7. The top nozzle 8 receives
wash water from the second channel 23 and sprays the wash
water to the upper rack 191 and the lower rack 193.

Furthermore, the dishwashing machine 100 may further
include a tower nozzle 3 that is fixed to the lower rack 193,
and that extends to the upper rack 191. The dishwashing
machine 100 also includes a tower connection unit 5 provided
in the lower arm 6 such that the tower connection unit 5 is
connected to or disconnected from the tower nozzle 3 depend-
ing upon water pressure in the lower arm 6.

As shown in FIGS. 3 and 4, the tower nozzle 3 may be
removably connected to lower rack 193 via a rack fixing unit
4. The tower nozzle 3 may include a tower channel 31 coupled
to the rack fixing unit 4 such that wash water supplied through
the tower connection unit 5 flows along the tower channel 31
and a spray nozzle 33 to spray wash water supplied through
the tower channel 31.

The tower channel 31 has a cylindrical shape opened at the
top and bottom thereof. The spray nozzle 33 is coupled to the
open top of the tower channel 31 and the rack fixing unit 4 is
coupled to the open bottom of the tower channel 31.

The tower channel 31 may have a diameter gradually
decreased from the bottom to the top thereof such that wash
water introduced into the bottom of the tower channel 31
flows to the top of the tower channel 31 while water pressure
of the wash water is uniformly maintained.

As shown in FIG. 4(a), the spray nozzle 33 may include a
connection pipe 331 coupled to the top of the tower nozzle 3
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and a plurality of spray holes 333, through which wash water
introduced into the spray nozzle 33 through the connection
pipe 331 is discharged from the spray nozzle 33.

The connection pipe 331 couples the spray nozzle 33 to the
tower channel 31 such that the spray nozzle 33 can be rotated.
The spray holes 333 are configured such that the spray nozzle
33 can be rotated by repulsive force of the wash water dis-
charged from the spray nozzle 33.

That is, the spray holes 333 are arranged at the top of the
spray nozzle 33 in a spiral shape (see FIG. 4(5)) to rotate the
spray nozzle 33 in a clockwise direction or in a counterclock-
wise direction when wash water is sprayed.

The rack fixing unit 4 includes a rack fixing body 41 fixed
to the lower rack 193 (see FIG. 3) to support the tower channel
31.

As shown in FIG. 4, the rack fixing body 41 may include a
fixing body through hole 411 and a rack coupling unit 413.

The rack fixing body 41 is removably connected to the
lower rack 193 by the rack coupling unit 413. As shown in
FIG. 4, the rack coupling unit 413 may be formed by con-
cavely bending a portion of the rack fixing body 41.

Alternatively, the rack coupling unit 413 may be config-
ured to have any structure (for example, a hook structure) by
which the rack fixing body 41 can be removably connected to
the lower rack 193.

The fixing body through hole 411 is formed through the
rack fixing body 41. A removable pipe coupling unit 43 to
which a removable pipe body 511 of the tower connection
unit 5 is coupled may be provided in the fixing body through
hole 411.

The removable pipe coupling unit 43 is provided with a
removable pipe receiving hole 431, through which the remov-
able pipebody 511 is inserted. When the removable pipe body
511 is inserted through the removable pipe receiving hole
431, the removable pipe body 511 is connected to the tower
channel 31.

In addition, the dishwashing machine 100 may further
include a tower connection unit 5 configured to be withdrawn
from the lower arm 6.

The tower connection unit 5 is withdrawn from the lower
arm 6 depending upon pressure in a removable pipe chamber
67, which will hereinafter be described, and is then connected
to the removable pipe receiving hole 431. When the tower
connection unit 5 is connected to the removable pipe receiv-
ing hole 431, wash water is supplied to the tower channel 31,
which will hereinafter be described in more detail.

The tower connection unit 5 may include a tower remov-
able pipe 51 configured to be withdrawn from the removable
pipe chamber 67 of the lower arm 6 and an arm fixing body 53
fixed to the lower arm 6.

The tower removable pipe 51 may include a removable
pipe body 511 formed in a cylindrical shape opened at the top
and bottom thereof and a removable pipe flange 513 provided
at the outer circumference of the removable pipe body 511.

Further, the removable pipe coupling unit 43, which is
provided at the rack fixing unit 4, may be formed of an elastic
material, such as rubber, to reduce (e.g., prevent) leakage of
wash water supplied to the tower channel 31.

That is, when the removable pipe body 511 is withdrawn
from the removable pipe chamber 67 by water pressure in the
removable pipe chamber 67, the removable pipe body 511 is
inserted through the removable pipe receiving hole 431. Ina
case in which the removable pipe coupling unit 43 is formed
of an elastic material, the removable pipe body 511 comes
into tight contact with the removable pipe receiving hole 431,
thereby preventing wash water in the tower channel 41 from



US 9,173,541 B2

7

being discharged into a space defined between the removable
pipe receiving hole 431 and the removable pipe body 511.

Furthermore, in a case in which the removable pipe cou-
pling unit 43 is formed of an elastic material, it is possible to
prevent wash water in the tower channel 41 from being dis-
charged into the space defined between the removable pipe
receiving hole 431 and the removable pipe body 511, even
when the diameter of the removable pipe body 511 is greater
than that of the removable pipe receiving hole 431.

The arm fixing body 53 includes a through hole 531,
through which the removable pipe body 511 is inserted. The
diameter of the through hole 531 is equal to or greater than
that of the outer circumference of the removable pipe body
511 and is less than that of the removable pipe flange 513. In
this case, the removable pipe body 511 is blocked from being
withdrawn from the lower arm 6.

The lower arm 6 of the dishwashing machine 100 includes
a lower arm chamber 69 communicating with the arm holder
17 such that wash water is introduced into the lower arm
chamber 69, a removable pipe chamber 67 communicating
with the lower arm chamber 69, the tower removable pipe 51
being received in the removable pipe chamber 67, and an arm
channel 61 (see FIG. 5) communicating with the lower arm
chamber 69.

As shown in FIG. 5, the arm channel 61 is defined by an
upper frame 63 and a lower frame 65. The arm channel 61
communicates with the lower arm chamber 69 via arm chan-
nel communication holes 657.

As shown in FIG. 6, the upper frame 63 includes upper
spray holes 631 to spray wash water in the arm channel 61 to
the lower rack 193, a frame through hole 633, in which the
tower removable pipe 51 is received, and a fixing body con-
nection unit 635, to which the arm fixing body 53 is coupled.

The lower frame 65 includes arm channel communication
holes 657 to connect the lower arm chamber 69 and the arm
channel 61, lower spray holes 651 to spray wash water intro-
duced into the arm channel 61 to the sump 15, a chamber
partition wall 653 to isolate the lower arm chamber 69 and the
removable pipe chamber 67 from each other, and chamber
communication holes 655 provided at the chamber partition
wall 653 to connect the lower arm chamber 69 and the remov-
able pipe chamber 67.

The removable pipe chamber 67 is disposed in a space
defined between one of the arm channel communication holes
657 and the other of the arm channel communication holes
657. The removable pipe chamber 67 is configured as a wall
extending from the surface of the lower frame 65 to the fixing
body connection unit 635 of the upper frame 63.

As shown in FIG. 5, the lower arm chamber 69 is provided
at the lower side of the lower frame 65 to surround the arm
channel communication holes 657.

The lower arm chamber 69 includes an arm holder connec-
tion pipe 697 rotatably coupled to the arm holder 17, an
introduction hole 691 formed through the arm holder connec-
tion pipe 697 such that wash water is introduced into the lower
arm chamber 69 through the introduction hole 691, a lower
gear engagement unit 695 provided at the bottom of the lower
arm chamber 69, and an upper gear engagement unit 693
provided at the top of the lower arm chamber 69.

The lower gear engagement unit 695 is coupled to a lower
gear 99 of a channel change unit 9, which will hereinafter be
described, to rotate the channel change unit 9 by a predeter-
mined angle. The lower gear engagement unit 695 may be
provided along the outer circumference of the introduction
hole 691.

10

15

20

25

30

35

40

45

50

55

60

65

8

The upper gear engagement unit 693 is coupled to an upper
gear 97 of the channel change unit 9 to rotate the channel
change unit 9 by a predetermined angle.

The upper gear engagement unit 693 may be provided at
the top of the lower arm chamber 69 in a space defined
between the removable pipe chamber 67 and the arm channel
communication holes 657. That is, the upper gear engage-
ment unit 693 may be provided in a space defined between the
removable pipe chamber 67 and the arm channel communi-
cation holes 657 to surround the outer circumference of the
removable pipe chamber 67.

As shown in FIG. 6(b), the upper spray holes 631 provided
at the upper frame 63 may spray wash water at a predeter-
mined angle a to the surface of the upper frame 63 such that
the lower arm 6 can be rotated about the arm holder connec-
tion pipe 697 by repulsive force of wash water discharged
from the arm channel 61.

In addition, the lower spray holes 651 provided at the lower
frame 65 may spray wash water at a predetermined angle b to
the surface of the lower frame 65 such that the lower arm 6 can
be rotated about the arm holder connection pipe 697 by repul-
sive force of wash water discharged from the arm channel 61.

The lower spray holes 651 spray wash water to the sump
cover 15. When the lower arm 6 is rotated, therefore, it is
possible to reduce (e.g., prevent) clogging of the collection
holes 151 of the sump cover 15 by foreign matter.

A channel change unit 9 to alternately open the chamber
communication holes 655 and the arm channel communica-
tion holes 657 depending upon pressure in the lower arm
chamber 69 is provided in the lower arm chamber 69.

As shown in FIG. 7, the channel change unit 9 includes a
change unit body 91 disposed in the lower arm chamber 69,
chamber opening holes 93 formed through the change unit
body 91 to open the chamber communication holes 655, and
arm channel opening holes 95 formed through the change unit
body 91 to open the arm channel communication holes 657.

The change unit body 91 is reciprocated between the bot-
tom of the lower arm chamber 69 and the top of the lower arm
chamber 69 depending upon water pressure in the lower arm
chamber 69. The change unit body 91 may be formed in the
shape of a disc.

That is, when the water pressure in the lower arm chamber
69 is high (when wash water is supplied to the lower arm
chamber 69), the change unit body 91 moves from the bottom
of the lower arm chamber 69 to the top of the lower arm
chamber 69. On the other hand, when the water pressure in the
lower arm chamber 69 is low (when wash water is not sup-
plied to the lower arm chamber 69), the change unit body 91
moves from the top of the lower arm chamber 69 to the bottom
of the lower arm chamber 69.

In addition, the change unit body 91 may be provided at the
outer circumference thereof with a flange 92 to guide recip-
rocation of the change unit body 91.

The flange 92 contacts the inner circumference of the lower
arm chamber 69 to guide reciprocation of the change unit
body 91 and to assist the change unit body 91 in maintaining
a horizontal orientation during reciprocation of the change
unit body 91.

The flange 92 may be provided with a plurality of protru-
sions (change unit protrusions) 921 or a plurality of grooves
to block foreign matter from being caught between the flange
92 and the inner circumference of the lower arm chamber 69.

In addition, the change unit body 91 is provided at the top
thereof with an upper gear 97 coupled to the upper gear
engagement unit 693 provided at the lower arm chamber 69
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and the change unit body 91 is provided at the bottom thereof
with a lower gear 99 coupled to the lower gear engagement
unit 695.

The upper gear 97 is coupled to the upper gear engagement
unit 693 to rotate the change unit body 91 in a clockwise
direction (or in a counterclockwise direction) and the lower
gear 99 is coupled to the lower gear engagement unit 695 to
rotate the change unit body 91 in the clockwise direction (or
in the counterclockwise direction).

The lower gear 99 and the lower gear engagement unit 695
rotate the change unit body 91 in a direction identical to the
direction in which the change unit body 91 is rotated when the
upper gear 97 is coupled to the upper gear engagement unit
693.

The upper gear 97 and the upper gear engagement unit 693
may be formed in a shape to rotate the change unit body 91 by
a predetermined angle in a clockwise direction (or in a coun-
terclockwise direction) when the upper gear 97 and the upper
gear engagement unit 693 are coupled to each other. The
lower gear 99 and the lower gear engagement unit 695 may be
formed in a shape to rotate the change unit body 91 by a
predetermined angle in the clockwise direction (or in the
counterclockwise direction) when the lower gear 99 and the
lower gear engagement unit 695 are coupled to each other.

In a case in which the chamber communication holes 655
and the arm channel communication holes 657 provided at the
lower arm 6 are spaced apart from each other by 90 degrees as
shown in FIG. 6, centers of the chamber opening holes 93 and
centers of the arm channel opening holes 95 may be arranged
on a straight line passing through a center of rotation C of the
change unit body 91.

In this case, the upper gear engagement unit 693 and the
upper gear 97 may be formed such that the change unit body
91 is rotated by 45 degrees in a clockwise direction (or in a
counterclockwise direction) to open the chamber communi-
cation holes 655 or the arm channel communication holes 657
when the upper gear engagement unit 693 and the upper gear
97 are engaged with each other.

On the other hand, the lower gear engagement unit 695 and
the lower gear 99 may be formed such that the change unit
body 91 is rotated by 45 degrees in the clockwise direction (or
in the counterclockwise direction) when the lower gear
engagement unit 695 and the lower gear 99 are engaged with
each other.

Unlike the above description, the chamber opening holes
93 and the arm channel opening holes 95 may be spaced apart
from each other by 90 degrees on the basis of the center of
rotation C of the change unit body 91 and the chamber com-
munication holes 655 and the arm channel communication
holes 657 may be arranged on a straight line.

Motion of the channel change unit 9 will be described with
reference to FIG. 8. When the water supply pump 18 is not
operated and thus wash water is not supplied to the lower arm
chamber 69, the channel change unit 9 remains in contact
with the bottom of the lower arm chamber 69 (see FIG. 8(a)).

Inthis case, the tower removable pipe 51 remains located in
the removable pipe chamber 67 with the result that the remov-
able pipe body 511 is not connected to the lower channel 31.

When the water supply pump 18 is operated and thus wash
water is supplied to the arm holder 17 through the first chan-
nel 21, the upper arm 7 and the top nozzle 8 receive the wash
water through the second channel 23 and the lower arm cham-
ber 69 receives the wash water through the arm holder 17.

When the wash water is supplied to the lower arm chamber
69, the channel change unit 9 moves to the top of the lower
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arm chamber 69 with the result that the upper gear 97 is
coupled to the upper gear engagement unit 693 (see FIG.
8(b)).

When the upper gear 97 and the upper gear engagement
unit 693 are coupled to each other, the channel change unit 9
is rotated in the lower arm chamber 69 by 45 degrees in a
clockwise direction with the result that the chamber opening
holes 93 open the chamber communication holes 655.

At this time, the arm channel communication holes 657
remain closed by the change unit body 91 with the result that
wash water is not supplied to the arm channel 61.

When the chamber communication holes 655 are opened
by the chamber opening holes 93, wash water in the lower arm
chamber 69 is introduced into the removable pipe chamber 67
(see an arrow). When the wash water is introduced into the
removable pipe chamber 67, the tower removable pipe 51 is
upwardly moved in the removable pipe chamber 67 by water
pressure.

When the tower removable pipe 51 is upwardly moved in
the removable pipe chamber 67, the removable pipe body 511
is inserted through the removable pipe receiving hole 431 of
the rack fixing unit 4 with the result that the wash water in the
removable pipe chamber 67 may be supplied to the tower
channel 31.

When the operation of the water supply pump 18 is
stopped, on the other hand, wash water is not supplied to the
lower arm chamber 69 with the result that the channel change
unit 9 moves to the bottom of the lower arm chamber 69 (see
FIG. 8(¢)).

When the channel change unit 9 moves to the bottom of the
lower arm chamber 69, the lower gear 99 is coupled to the
lower gear engagement unit 695 with the result that the chan-
nel change unit 9 is rotated by 45 degrees in a clockwise
direction.

Consequently, centers of the chamber opening holes 93 and
centers of the chamber communication holes 655 are spaced
apart from each other by 45 degrees with the result that
centers of the arm channel opening holes 95 and centers of the
arm channel communication holes 657 are also spaced apart
from each other by 45 degrees.

In addition, the removable pipe body 511 is separated from
the removable pipe coupling unit 43 and then moves to the
removable pipe chamber 67 with the result that the removable
pipe body 511 is separated from the tower channel 31.

Subsequently, when wash water is resupplied to the lower
arm chamber 69 through the water supply pump 18, the
channel change unit 9 moves to the top of the lower arm
chamber 69 with the result that the upper gear 97 is coupled to
the upper gear engagement unit 693 (see FIG. 8(d)).

When the upper gear 97 and the upper gear engagement
unit 693 are coupled to each other, the channel change unit 9
is rotated by 45 degrees in a clockwise direction with the
result that the arm channel communication holes 657 are
opened by the arm channel opening holes 95.

At this time, the chamber communication holes 655 remain
closed by the change unit body 91 with the result that wash
water is not supplied to the removable pipe chamber 67.

When the arm channel communication holes 657 are
opened by the arm channel opening holes 95, wash water in
the lower arm chamber 69 is introduced into the arm channel
61.

The wash water introduced into the arm channel 61 is
sprayed (see arrows) to the lower rack 193 and the sump cover
15 through the upper spray holes 631 and the lower spray
holes 651, respectively. At this time, the lower arm 6 is rotated
about the arm holder connection pipe 697.
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Subsequently, when the operation of the water supply
pump 18 is temporarily stopped, wash water is not supplied to
the lower arm chamber 69 with the result that the channel
change unit 9 moves to the bottom of the lower arm chamber
69 (see FIG. 8(a)).

When the channel change unit 9 moves to the bottom of the
lower arm chamber 69, the lower gear 99 is coupled to the
lower gear engagement unit 695 with the result that the chan-
nel change unit 9 is rotated by 45 degrees in the clockwise
direction.

Consequently, the centers of the chamber opening holes 93
and the centers of the chamber communication holes 655 are
spaced apart from each other by 45 degrees with the result that
the centers of the arm channel opening holes 95 and the
centers of the arm channel communication holes 657 are also
spaced apart from each other by 45 degrees.

As described above, the dishwashing machine is config-
ured to have a structure in which the tower removable pipe 51
is coupled to the removable pipe coupling unit 43 to supply
wash water to the tower channel 31. Consequently, it may be
important to maintain airtightness between the tower remov-
able pipe 51 and the removable pipe coupling unit 43. If such
airtightness between the tower removable pipe 51 and the
removable pipe coupling unit 43 is not maintained, it may be
difficult for wash water introduced into the tower channel 31
to move to the spray nozzle 33.

More specifically, the lower rack 193 of the dishwashing
machine is configured to be withdrawn from the tub 11. The
rack fixing unit 4 is fixed to the lower rack 193 and the tower
nozzle 3 is fixed to the rack fixing unit 4.

If a user fails to put the lower rack 193 at a proper place,
therefore, the center of the removable pipe body 511 and the
center of the removable pipe receiving hole 431 may not be
aligned with each other.

In addition, the lower arm 6 of the dishwashing machine is
rotatably coupled to the arm holder 17. If a horizontal orien-
tation of the lower arm 6 is not maintained during rotation of
the lower arm 6, the removable pipe body 511 may be sepa-
rated from the removable pipe receiving hole 431.

FIGS. 9 and 10 illustrate example structures of the rack
fixing unit 4. In the examples shown in FIGS. 9 and 10, guides
415, 433, and 457 to maintain airtightness between the tower
removable pipe 51 and the removable pipe coupling unit 43
are provided.

As shown in FIG. 9, the guide may be constituted by a first
inclined surface 415 provided at the rack fixing body 41.

The first inclined surface 415 is provided at the inner cir-
cumference of the fixing body through hole 411 to guide the
removable pipe body 511 to the removable pipe receiving
hole 431.

That is, the first inclined surface 415 is provided at the inner
circumference of the fixing body through hole 411 such that
the first inclined surface 415 is inclined to the removable pipe
receiving hole 431.

In addition, in the rack fixing unit 4, the removable pipe
coupling unit 43 may be formed of an elastic material, such as
rubber, and the guide may further include a second inclined
surface 433 provided at the removable pipe coupling unit 43.

The second inclined surface 433 is inclined from the bot-
tom of the removable pipe coupling unit 43 to the removable
pipe receiving hole 431. The second inclined surface 433 is
defined as a surface extending from the first inclined surface
415 to the removable pipe receiving hole 431.

Consequently, the removable pipe body 511 may be guided
to the removable pipe receiving hole 431 by the guide (first
inclined surface 415 and second inclined surface 433).
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In addition, the removable pipe coupling unit 43 may fur-
ther include a plurality of protrusions 435 provided along the
removable pipe receiving hole 431 such that the protrusions
435 protrude toward the center of the removable pipe receiv-
ing hole 431.

The protrusions 435 may be formed of an elastic material.
In this case, it is possible to complement airtightness between
the removable pipe body 511 and the removable pipe receiv-
ing hole 431 even when the center of the removable pipe body
511 and the center of the removable pipe receiving hole 431
are not completely aligned with each other.

FIG. 10 illustrates another example of the rack fixing unit
4 included in the dishwashing machine. In this example, the
rack fixing unit 4 includes a rack fixing body 42 removably
fixed to the lower rack 193 and a removable pipe coupling unit
45, to which the removable pipe body 511 is coupled.

The rack fixing body 42 includes a rack coupling unit 423
to couple the rack fixing unit 4 to the lower rack 193, a flange
location groove 425 formed by concavely bending the top of
the rack fixing body 42, and a fixing body through hole 421
formed through the flange location groove 425.

In addition, the removable pipe coupling unit 45 includes a
cylindrical coupling unit body 451 movably coupled to the
fixing body through hole 421 of the rack fixing body 42 and a
coupling unit flange 453 provided at the outer circumference
of'the coupling unit body 451.

The coupling unit body 451 is inserted through the fixing
body through hole 421 such that the coupling unit body 451
protrudes toward the removable pipe body 511. The coupling
unit body 451 is provided with a removable pipe receiving
hole 455, which is formed through the center of the coupling
unit body 451.

The outer circumference of the removable pipe body 511 is
inserted into the removable pipe receiving hole 455.

The coupling unit flange 453 is provided at the outer cir-
cumference of the coupling unit body 451.

The diameter of the coupling unit body 451 is less than that
of the fixing body through hole 421. The diameter of the
coupling unit flange 453 is greater than that of the fixing body
through hole 421 and less than that of the flange location
groove 425.

Consequently, the coupling unit flange 453 is located in the
flange location groove 425 to block the coupling unit body
451 from being withdrawn from the rack fixing body 42. In
addition, the coupling unit body 451 may move in a state in
which the coupling unit body 451 is inserted through the
fixing body through hole 421.

In this case, the guide may be constituted by an inclined
surface 457 provided at the coupling unit body 451 to guide
the removable pipe body 511 to the removable pipe receiving
hole 455.

The inclined surface 457 extends from the end of the cou-
pling unit body 451 to the removable pipe receiving hole 455.

Inthe dishwashing machine shown in FIG. 10, the coupling
unit body 451 is movably provided at the rack fixing body 42.
Even in a case in which the center of the removable pipe body
511 and the center of the removable pipe receiving hole 455
are not aligned with each other due to incorrect arrangement
of the lower rack 193 and a case in which the lower arm 6 is
rotated in a state in which a horizontal orientation of the lower
arm 6 is not maintained, it is possible to maintain airtightness
between the removable pipe body 511 and the removable pipe
receiving hole 455.

In addition, in the rack fixing unit 4 shown in FIG. 10, the
removable pipe coupling unit 45 may be further provided
with a sealing unit 456 (see FIG. 10(5)).
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The sealing unit 456 may be provided at the inner circum-
ference of the removable pipe receiving hole 455. In addition,
the sealing unit 456 may be formed of an elastic material, such
as rubber.

In this case, the sealing unit 456 may further include a
sealing unit through hole 458 and a plurality of protrusions
459.

The sealing unit through hole 458 is formed through the
sealing unit 456 such that wash water flows through the seal-
ing unit 456. The protrusions 459 may be arranged along the
sealing unit through hole 458 at predetermined intervals.

The protrusions 459 enable easy coupling between the
removable pipe body 511 and the sealing unit 456 and, in
addition, minimize leakage of wash water even when the
center of the removable pipe body 511 and the center of the
sealing unit through hole 458 are not aligned with each other.

In some implementations, a dishwashing machine includes
a tub to provide a washing space, an upper rack and a lower
rack disposed in the tub to receive objects to be washed, a
lower arm disposed at a lower side of the lower rack to spray
wash water to the lower rack, a water pump to supply wash
water to the lower arm, a rack fixing unit provided at the lower
rack, a tower nozzle fixed to the rack fixing unit such that the
tower nozzle extends to the upper rack to spray wash water to
the upper rack, and a tower connection unit withdrawn from
the lower arm depending upon water pressure in the lower
arm, the tower connection unit being connected to the tower
nozzle to supply wash water to the tower nozzle when the
tower connection unit is withdrawn from the lower arm,
wherein the rack fixing unit includes a guide to guide the
tower connection unit withdrawn from the lower arm to the
tower nozzle.

The rack fixing unit may include a rack fixing body remov-
ably fixed to the lower rack, a fixing body through hole
formed through the rack fixing body to communicate with the
tower nozzle, a removable pipe coupling unit provided in the
fixing body through hole, and aremovable pipe receiving hole
formed through the removable pipe coupling unit such that an
outer circumference of the tower connection unit is inserted
through the removable pipe receiving hole.

The guide may include a first inclined surface provided at
the fixing body through hole such that the first inclined sur-
face is inclined to the removable pipe receiving hole.

The guide may further include a second inclined surface
provided at the removable pipe coupling unit such that the
second inclined surface is connected to the first inclined sur-
face, the second inclined surface being inclined to the remov-
able pipe receiving hole.

The rack fixing unit may include a rack fixing body remov-
ably fixed to the lower rack, a fixing body through hole
formed through the rack fixing body to communicate with the
tower nozzle, and a removable pipe coupling unit movably
provided in the fixing body through hole to connect the tower
connection unit to the tower nozzle even when a center of the
tower connection unit is not aligned with a center of the tower
nozzle.

The rack fixing body may further include a flange location
groove concavely bent toward the fixing body through hole
and the removable pipe coupling unit may include a coupling
unit body inserted through the fixing body through hole, a
removable pipe receiving hole, through which an outer cir-
cumference of the tower connection unit is inserted, and a
coupling unit flange provided at an outer circumference of the
coupling unit body such that the coupling unit flange is sup-
ported in the flange location groove.

The coupling unit body may have a diameter less than a
diameter of the fixing body through hole and the coupling unit
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flange may have a diameter greater than the diameter of the
fixing body through hole and less than a diameter of the flange
location groove.

The guide may include an inclined surface provided at the
coupling unit body such that the inclined surface is inclined to
the removable pipe receiving hole.

The removable pipe coupling unit may further include a
sealing unit provided in the removable pipe receiving hole
such that the sealing unit contacts the outer circumference of
the tower connection unit.

The sealing unit may be formed of an elastic material and
the sealing unit may further include a sealing unit through
hole in which the outer circumference of the tower connection
unit is received and a plurality of protrusions provided at the
sealing unit through hole such that the protrusions are
arranged at predetermined intervals.

In accordance with the above description, a dishwashing
machine may have improved washing efficiency and, in addi-
tion, may efficiently utilize a space of a tub in which objects
to be washed are received.

In addition, a dishwashing machine may include a spray
arm to spray wash water to a lower rack and a tower nozzle to
supply wash water to an upper rack.

Further, a dishwashing machine may supply wash water
selectively between a channel to supply the wash water to a
spray arm and a channel to supply the wash water to a tower
nozzle through a channel change unit configured to be rotated
depending upon water pressure of the wash water.

In addition, a dishwashing machine may be able to reduce
(e.g., prevent) wash water supplied to a tower nozzle from
leaking out of the tower nozzle.

It will be apparent to those skilled in the art that various
modifications and variations can be made without departing
from the spirit or scope of the disclosure. Thus, it is intended
that the present disclosure covers the modifications and varia-
tions of this invention provided they come within the scope of
the appended claims and their equivalents.

What is claimed is:

1. A dishwashing machine comprising:

a tub configured to define a washing space;

an upper rack and a lower rack disposed in the tub and
configured to receive objects to be washed;

a lower arm disposed at a lower side of the lower rack and
configured to spray wash water to the lower rack;

a rack fixing unit provided at the lower rack;

a tower nozzle fixed to the rack fixing unit and configured
to spray wash water to the upper rack; and

a tower connection unit provided in the lower arm and
configured to move from the lower arm based on water
pressure in the lower arm, the tower connection unit
being connected to the tower nozzle to supply wash
water to the tower nozzle based on the tower connection
unit being moved from the lower arm,

wherein the rack fixing unit comprises a guide to guide
movement of the tower connection unit from the lower
arm to the tower nozzle.

2. The dishwashing machine according to claim 1, wherein

the rack fixing unit comprises:

a rack fixing body removably fixed to the lower rack, the
rack fixing body having a fixing body through hole that
communicates with the tower nozzle; and

a removable pipe coupling unit provided in the fixing body
through hole, the removable pipe coupling unit having a
removable pipe receiving hole through which an outer
circumference of the tower connection unit is inserted.

3. The dishwashing machine according to claim 2, wherein
the guide comprises a first inclined surface provided at the
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fixing body through hole such that the first inclined surface is
inclined to the removable pipe receiving hole.

4. The dishwashing machine according to claim 3, wherein
the guide further comprises a second inclined surface pro-
vided at the removable pipe coupling unit such that the second
inclined surface is connected to the first inclined surface, the
second inclined surface being inclined to the removable pipe
receiving hole.

5. The dishwashing machine according to claim 1, wherein
the rack fixing unit comprises:

a rack fixing body removably fixed to the lower rack, the
rack fixing body having a fixing body through hole that
communicates with the tower nozzle; and

a removable pipe coupling unit movably provided in the
fixing body through hole to facilitate connection
between the tower connection unit and the tower nozzle
even when a center of the tower connection unit is not
aligned with a center of the tower nozzle.

6. The dishwashing machine according to claim 5:

wherein the rack fixing body further comprises a flange
location groove concavely bent toward the fixing body
through hole, and

wherein the removable pipe coupling unit comprises a
coupling unit body inserted through the fixing body
through hole, a removable pipe receiving hole, through
which an outer circumference of the tower connection
unit is inserted, and a coupling unit flange provided at an
outer circumference of the coupling unit body such that
the coupling unit flange is supported in the flange loca-
tion groove.

7. The dishwashing machine according to claim 6:

wherein the coupling unit body has a diameter less than a
diameter of the fixing body through hole, and

wherein the coupling unit flange has a diameter greater
than the diameter of the fixing body through hole and
less than a diameter of the flange location groove.

8. The dishwashing machine according to claim 7, wherein
the guide comprises an inclined surface provided at the cou-
pling unit body such that the inclined surface is inclined to the
removable pipe receiving hole.

9. The dishwashing machine according to claim 8, wherein
the removable pipe coupling unit further comprises a sealing
unit provided in the removable pipe receiving hole such that
the sealing unit contacts the outer circumference of the tower
connection unit.

10. The dishwashing machine according to claim 9:

wherein the sealing unit is formed of an elastic material,
and

wherein the sealing unit further comprises:

a sealing unit through hole in which the outer circum-
ference of the tower connection unit is received; and

a plurality of protrusions provided at the sealing unit
through hole such that the protrusions are arranged at
predetermined intervals.

11. The dishwashing machine according to claim 1, further
comprising:

a water supply pump configured to supply wash water,

wherein the in the lower arm is caused by operation of the
water supply pump.

12. The dishwashing machine according to claim 11,
wherein the tower connection unit is configured to disconnect
from the tower nozzle and move to the lower arm based on a
reduction in water pressure on the tower connection unit
caused by discontinuing operation of the water supply pump.

13. The dishwashing machine according to claim 1,
wherein the tower connection unit is configured to alternate
between connecting water supply to the tower nozzle and
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connecting water supply to the lower arm each time the tower
connection unit moves from the lower arm.

14. The dishwashing machine according to claim 1,
wherein the tower connection unit is configured to rotate each
time the tower connection unit moves from the lower arm and
connects to the tower nozzle and each time the tower connec-
tion unit disconnects from the tower nozzle and moves to the
lower arm.

15. The dishwashing machine according to claim 14,
wherein the tower connection unit is configured to, at a first
angle of rotation, connect water supply to the tower nozzle
and block water supply to the lower arm and, at a second angle
of rotation that is different than the first angle of rotation,
connect water supply to the lower arm and block water supply
to the tower nozzle.

16. A dishwashing machine comprising:

a tub configured to define a washing space;

an upper rack and a lower rack disposed in the tub and
configured to receive objects to be washed;

a lower arm comprising a lower arm chamber, into which
wash water is introduced, a removable pipe chamber
communicating with the lower arm chamber via a cham-
ber communication hole, and an arm channel commu-
nicating with the lower arm chamber via an arm channel
communication hole, the arm channel being configured
to spray wash water to the lower rack;

a rack fixing unit provided at the lower rack;

a tower nozzle fixed to the rack fixing unit and configured
to spray wash water to the upper rack; and

a tower connection unit provided in the removable pipe
chamber, the tower connection unit being moved from
the removable pipe chamber and connected to the tower
nozzle based on water pressure in the removable pipe
chamber,

wherein the rack fixing unit comprises a guide configured
to guide movement of the tower connection unit from the
removable pipe chamber to the tower nozzle.

17. The dishwashing machine according to claim 16, fur-

ther comprising:

a water supply pump configured to supply wash water to
the lower arm chamber; and

a channel change unit provided in the lower arm chamber
and configured to alternately open the chamber commu-
nication hole and the arm channel communication hole
depending upon water pressure in the lower arm cham-
ber controlled by the water supply pump.

18. The dishwashing machine according to claim 17,

wherein the channel change unit comprises:

a change unit body configured to reciprocate and rotate in
the lower arm chamber depending upon the water pres-
sure in the lower arm chamber, the change unit body
having a chamber opening hole configured to open the
chamber communication hole depending upon a rota-
tional angle of the change unit body and an arm channel
opening hole configured to open the arm channel com-
munication hole depending upon the rotational angle of
the change unit body.

19. The dishwashing machine according to claim 18:

wherein the lower arm chamber further comprises an intro-
duction hole, through which wash water is introduced, a
lower gear engagement unit provided to surround the
introduction hole, and an upper gear engagement unit
provided at an upper side of the lower arm chamber, and

wherein the channel change unit further comprises:
an upper gear provided at a top of the change unit body
such that the upper gear is engaged with the upper
gear engagement unit and rotates the change unit
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body such that, based on the upper gear being coupled
to the upper gear engagement unit, the chamber open-
ing hole opens the chamber communication hole or
the arm channel opening hole opens the arm channel
communication hole; and 5
a lower gear provided at a bottom of the change unit
body such that the lower gear is engaged with the
lower gear engagement unit and rotates the change
unit body such that, based on the lower gear being
coupled to the lower gear engagement unit, the cham- 10
ber opening hole opens the chamber communication
hole or the arm channel opening hole opens the arm
channel communication hole.

20. The dishwashing machine according to claim 19,
wherein the upper gear and the lower gear are configured to 15
alternately rotate the change unit body such that the chamber
opening hole opens the chamber communication hole a first
instance in which the upper gear is coupled to the upper gear
engagement unit and the arm channel opening hole opens the
arm channel communication hole a second instance in which 20
the upper gear is coupled to the upper gear engagement unit,
the second instance immediately following the first instance.
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